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DECLARATION UNDER 37 C.F.R, § 1,131 

I, Karl Schrodinger , sole inventor of the invention described 
and claimed in the instant application hereby declare that: 

The invention was "reduced to practice" in Germany, a WTO 
member country, at least as early as October 18, 2002. 

Enclosed, as corroborating evidence is a document listing me 
as the patent engineer (i.e., "Bearb. Schrodinger") , dated 
(i.e., "datum") October 18, 2002, and entitled "Preliminary 
Specification Receiver IC for Plastic Fiber Applications". 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under 18 U.S.C. § 1001 and such willful 
false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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50 Mb/s Optical Receiver IC 
for Plastic Optical Fiber (POF) Applica||ons| 

Applications; 

• POF systems up to SGMbiVs 

• MOST systems 

Features: 

• Integrated Light to Logic Receiver with power dot 

• Data rate up to 50 MBd 



Supply vottage range from 3, 135V to 3 
LVCMOS data output and statyr " 
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General Description 

Rg. 1 shows tho brock diagramm of the receiver chip. 
Receiver Functionality 

The receiver consists of the following circuit blocks: 

- Differential transimpedanceamplifier (TIA) 

- Differential post amplifier (PA) 

- Single ended CMOS output driver 
Current sense, network activity detection and power down circul 
Signal detect 

- Voltage regulator 

The TIA consists of a differential or two single ended 
a 2"* input is available (inverted, may be left open foj 
are used differentially with a differential photo 
TIA input (IN) a DC control current is applied 
output of both Tl As have zero offset vo(|^tfB ( 
and an amplitude^jojitrol circuit is jmBfemei 
high dynanic n^^^kwri^ nas^ 
improvinOj 



The j|pj 
drivqpl 






mm® fm% 



tjtial use 
NjiijNn) 

"-'"the 



re for gifj 
!)f this if 
guarf!^^ 
curreij^Sq^pi the 

ck resjajsince for a 
is implemented for 



for the CMOS output 



aptional). The duty cycle is regulated 
i load capacitance of 10pR 



Activity Detection 

iower dlJj/iriunctlonairty. This circuit is used to power down the chip if 
at a level smaller than -40dBm for longer than 9.5 us. The SO output 
output low if the chip is in low power mode. A low power comparator 
fauring low power mode and monitors the photodinde current 

and a network activity detector is used to put the pert out of low power 
ffTower rises above -25dBm. Once current is detected by the current monitor, the IC 
• any network activity before it powers up fully. 

The network activity check is done after power up in 2 steps as described as follows. 

As 1 st step, if the current sensor has recognized a current above the threshold, a low power 
oscillator is starting and monitors the photo diode current after 345gs again. If there is still 
power above the threshold recognized , the network activity check is continued and the receiver 
is powered up totally, if not, the oscillator is powered down. 
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In the 2 nd step of power up, a data detector looks to the data output of the receiver for 27ps. If 
the number of data edges is lower than 12 or higher than 1536. the chip will go in low power 
mode again and switch off the power. Otherwise the chip will enter into the final full operating 
mode. $ 
The SD output becomes low and the data output has valid data after reaching the final operating 
mode. ^ 
Fig. 3 shows the state diagram of the sleep mode and network activity seij^ef^y || 

Furthermore the circuit contains a voltage regulator to insure operatioiv| 

Test Mode 

No Test Mode planned for now. 
Teat Circuit 



Fig. 4 shows the test circuit for the receiver. If noise sjc 
CP must be removed. Output signal is. measure 
capacitance. 

Photo Diode Model 
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FlOURE 2: DETAILED TIA BLOCK DIAGRAM 
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Figure 3: State Diagramm poi* Sleep Modc and Network Activity Sense: 
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Figure 7 ; MOST Optical 
Receiver), 1 Ul = 20ns 
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Absolute Maximum Ratings 

Absolute Maximum Ratings may not be exceeded without causing permanent damage or 
degradation. Exposure to these values for extended periods may effect device reliability. If 
the device is operated beyond the range of Operating Conditions and Characteristics 
functionality is not guaranteed. All voltages given within this data sheet are^eferretl to Vss if 



not otherwise mentioned. 
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GENERAL OPERATING CONDITIONS 

Under the below defined operating conditions all specified characteristics will be met unless 
otherwise noted. All voltages are referenced to V ss unless otherwise noted. J} 
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Crating mode, data trar sml&slon of 2SMBH/S macnester coded Odtd. S0% duty cycle or data 
fitted, Cumd m 10pF , values in brackets are current IC values 
Power Mode (power down modus), no current through SD output 



6 at 2.4 rnA sink current 

7 at 2.4 rnA source current 

8 no input current 

9 During data transmission, we jitte 

extinction ratio > 10dB ; Sensitivity 

10 Input range for power down and 

1 1 PSRR at the output of the TIA, guaranteed by design (simulation) 

12 20% to 60 %. 
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PlN DESCRIPTION 



PIN 

# 



Signal 
Name 



Type 



Description 



PDK1 



PD cathode connection 1~ 



Power 



Photo diode cathode connection^ far afcfltte PD 



GND connection, preferred 




VjQ04_ 



Power 



Positive aupolv voltage for/ff 



Power 



PosfttVesupplv voltage 
GND connection, option 



Power 



6 



Power 



Digital GND connection 



SD 



OUT 



Output 



Output 



Signal detect (status) 



Receiver data output 



Digital GND c^nnectite^y gjgggj 
GND^n^^^^^^^^lN^^^^on^ 



V SSP 



Power 



10 



VSSA 



Power 



PD cathode connection 2 



Photo dii 










i 


Odium 


18 10 02 


Preliminary Specification 
Receiver IC for Plastic Fiber 
Applications 
Ml 384 










1 

1 


Bearb. 


Schrtfdinaer 








i' 


Gepr. 












Norm 












COM FO E IC 








i 

. i 


Infineon 
Technologies 1 


W23481-S1-A69-*-59 
Company Confidential 


0tett 
11/13 


52 




041102 | 


sen 


51 
ZusL 


MltteHunn .... 


181002 

, ,lPflhi£D 


scd 



PAGE 21/26 * RCVD AT 12/26/20064:49:41 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-3/1 * DNIS:2738300 * CSID:954 925 1101 * DURATION (mm-ss):11-06 



'12-26-' 06 18:58 FROM-LGS PatentUSA 



954-925-1101 



T-058 P022/026 F-693 



Fig. 8 : Pad Layout (Prelim. Proposal); 

{Dimension* excl.Seal ring and scribe line). \C and PD layout has to match at input pins (see fig. 9) 
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numbers in table below are to be 





£#7 eerafcft 


RiGht 


Top 


PIN B! 






shin e 




Y/JJ 


PIN 




Y/u 


PIN 




Y/M 














7 






11 






2 « 












a 






12 






3 IF 












9 






13 






4 t* 












10 












ft--: 
















































0 


ire-'"*. JiViS^ 1 























die s^e; 0.6 mm x 1.6 mm (goal) 
bondpad window: 90pmx90|Jm, 
minimum bondpad pitoh pitch : 126fjm 
die thickness: 300pm 
bondpad material: Aluminium, 
substrate: VSS 
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Fig. 9 : Assembly Proposal for photodiode and IC : 
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